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1.0 Scope and Application

The purpose of this standard operating procedure (SOP) is to show the proper setup, operation and maintenance steps for the Perkin-Elmer AAnalyst 700 Mercury Hydride System (MHS) Spectrometer. The Perkin Elmer Model AAnalyst 700 is a high performance Mercury Hydride System unit that utilizes the Deturium Lamp for background compensation, and the mitigation of interferences.

2.0. Method Summary

This SOP refers to the Perkin Elmer model AAnalyst 700 Mercury Hydride System, which consists of the following components: a Perkin-Elmer model AAnalyst 700 Atomic Absorption Spectrophotometer, a PC, Perkin-Elmer Mercury Hydride System (MHS 15) unit, and a HP printer.

Using the methods outlined in this SOP, trace metals in Biological and  Environmental (water samples) are determined in the parts per billion range for Cold vapor for Mercury (Hg), and Hydride generation FOR the determination of  Arsenic (As), Bismuth (Bi), Antimony(Sb), Selenium (Se) and tellurium (Ti)

3.0 Definitions

NA

4.0 Health and Safety Warnings

4.1 Lethal voltages are present in the instrument, even when the power is switch Do not open covers or remove parts while the instrument is connected to line power. Also, capacitors inside the instrument may still be charged even if the instrument is disconnected from the power source.

4.2  Never directly view the element lamps when in use. Use UV-absorbing eye protection.
4.3 QTA (quartz tube atomizer) burner mount,  QTA can reach high temperatures(1000 oC). When you handle the mount or the QTA, wear flame- and heat-resistant gloves or wait until the mount and QTA have cooled to room temperature. 
4.3 Do not touch any part of the QTA until it is cooled to room temperature.

4.4 Wear proper safety attire when preparing samples.
4.5 Toxic metal vapors, hydrogen, etc., can be generated by the system, depending on the type of analyses being performed. You must provide an efficient laboratory ventilation system to remove toxic products generated during instrument operation.

4.6 Perform sample preparation away from the instrument to minimize corrosion and contamination.
5.0. Interferences

5.1 Clean/condition QTA tube between elements to reduce contamination.

5.2 Samples with excessive particulates can clog the sampler and should be filtered.
5.3 The hydride is generated much more slowly from high oxidation numer  [As(V)] than from from low number  [As(III)]. To prevent interferences, As(V) must be prereduced to As(III)  prior to the determination.
6.0. Handling and Preservation

All glassware and plastic ware used for collection, transportation, and laboratory analysis of the metal samples are acid-washed using the following procedure. The glassware and plastic ware are first cleaned with a laboratory detergent and rinsed with tap water. Next, the container is rinsed in 1:10 Nitric Acid Solution. The container is then rinsed with distilled water three times and allowed to air dry.

The samples are preserved in a 2% nitric acid matrix and refrigerated. They are analyzed within six months of preservation.
The purity of all reagents used is critical when determining low levels of the hydride-forming elements.

You must make sure that all reductants, acids and reagents are free from the analyte elements and any other elements which may react with the generated hydride.
7.0. Equipment and Supplies

7.1 Adequate ventilation system, where the metal fumes are pulled out through and exhaust pump

7.2 Tank of Argon

7.3 Element Source Lamps

7.4 Sample containers

7.5 Concentrated Nitric Acid, HCl
7.6 Stock Metal Solutions
7.7 Reductant: NaBH4, Sn Cl2, KI, KMnO4, L-cysteine
8.0. Quality Control

A system of standard solutions and blanks, are used to check the laboratory techniques for the Perkin Elmer AAnalyst 700 MHS 15 Atomic Absorption Spectrophotometer. The blanks are samples of 1.5% HCl that are treated in the same manner as the samples to be tested.

A set of four to five standards ranging from 0.8 to 200 ppb (depen ding on Elemental analyzed) of each element is used to attain a linear absorbance-concentration curve, with a correlation coefficient greater than or equal to 0.995. These standards are prepared from stock standard solutions available commercially. All computation is performed in the AA Laboratory Benchtop software.

A blank is applied at least once every ten samples, and after every sample that displays a high concentration of elemental, to clear the sample container of any residual particulates that may cause interference.

To ensure accuracy, a check standard must be applied for at least every 10 samples. The check standard must agree with the initial reading as seen on the calibration curve by 20%. If agreement fails, it is presumed that the readings of the set of samples run before the check standard are unreliable and must be rerun. Trouble shooting begins with checking the instrument and procedure for any obvious flaws. Next, the reagents should be checked and re-prepared, if necessary. 
Finally, at least one set of duplicate samples are run for every batch analyzed. In this test, one sampling site is chosen at random in which two separate samples are taken and treated/analyzed separately. Both samples should render readings within 10% of each other to be considered valid. If they do not fall within this range, procedures are examined to be sure that all samples were treated in the same manner.

9. Procedures

9.1. Sample/Standard Preparation

9.1.1. Hydrochloric acid 1.5%( V/V): Carefully add 15 mL conc. HCl to deionized water and make up to 1 L.

9.1.2. NaOH solution 1% (W/V): Carefully dissolve 10 g sodium hydroxide flakes in deionized water and make up to 1 L.

9.1.3. NaBH4 solution 3% (W/V): Dissolve 3 g sodium tetrahydroborate in 1% NaOH solution and make up to 100 mL with 1% NaOH solution.

9.1.4. Prepare a 10 ppm stock solution of Arsenic (As) and Prepare four to five standards by weight, using the 10 ppm stock and the 1.5% matrix solution. The concentrations should approximately fall between 0.8-200 ppb (depending on the metal). Prepared standards are good for six months when stored refrigerated.
9.1.5. L-cysteine solution for  Prereduction: Dissolve 5 g L-cysteine in 100 mL 0.5 mol/L HCl. This solution is stable for at least a month. Add 2 mL of the L-cysteine solution per 10 mL of the sample solution and stand for 30 min.
9.2. Instrument Set up

9.2.1. Turn on/boot the computer.

9.2.2. Turn on the Argon (99.9%) tank and be sure the outflow is set to 250- 350 kPa.

9.2.3. Install the appropriate lamp(s) by lifting the lamp cover and placing the lamp in one of the lamp swings. Be sure to plug the lamp in before switching on the power.
9.2.4. On the desktop, click on the WinLab 32 for AA icon.
9.2.5. Change technique from furnace to MHS
9.2.6. Allow the MHS to complete its start up sequence.

9.3. Method Development

9.3.1. When the check marks on AA700, MHS icons on the benchtop are lit, the startup is complete.

9.3.2. Choose the element file specific to the metal tested, or create a new profile by choosing the default setting.

9.3.3. In the software program, go to Lamp. Place the element symbol in the appropriate lamp swing number. The correct wavelength and operating current will automatically be entered. Be sure they match the label on the lamp.

9.3.4. The instrument aligns the lamp on its own.

9.3.5. Calibrate the instrument by going to Method Ed on the software program and then clicking on Calibration. Enter the concentrations of the standards. The instrument will run a calibration curve.

9.4. Review/Report Results

9.4.1. All data is reported on the Metals Testing excel formatted spreadsheet. A print out of all the data is all taken and bound in the appropriate folder.
9.5. Shut Down

9.5.1. When analysis is complete, go to File, Quit to Desktop.

9.5.2. Allow instrument to complete shut down procedure.

9.5.3. Flip off the furnace power switch.

9.5.4. Go to File and Exit to.

9.5.5. Close the Argon valve.

9.5.6. Turn off the computer.

9.5.7. Empty sample cups and furnace waste in the waste containers provided.

10.0 Data Analysis and Calculations

All data analysis and sample calculations are performed in the Micro Soft Excel 2003.

11.0. Waste Management

All waste is disposed of in the Metals Waste Container.

12.0. References

User’s Guide  of Mercury Hydride System (MHS 15) Technical Documentation, PerkinElmer Bodenseewerk, D-88647 Ueberlingen, Federal Republic of Germany
